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(54) Title: METHOD AND APPARATUS FOR PROVIDING ANSWER SUPERVISION AND AS AUTONOMOUS PAY 
TELEPHONE INCORPORATING THE SAME 




(57) Abstract 

A method and apparatus for telephone call answer supervision, capable of detecting jte coopteion of both national vA 
international calls, which employ different answer confirmatice formats, and provide coiiTirmation tJttt a placed call has ben 
answered if least one of the folkming conditions occurs: I) a tooc of a given fuquta cy. transmitted oa the t ansmh line (18) of a 
telephone, is detected as received back on the receive line (22): and 2) audio aanipr having a nort-repetrtrvc cadence is detected 
on both the transmit and receive lines of the telephone. 
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5 Tho present invention relates to both a net hod and 

apparatus for providing telephone answer supervision 
capable of detecting the corspletion of both national and 
international calls, which employ different answer 
confirmation formats, as veil as to an autonomous pay 
10 telephone, such as a mobile telephone, incorporating the 
sane . 

Conventional pay telephone service, which has 
generally been provided by major telephone companies, ia 
becoming highly attractive to the private pay station 
owner as a result of the continuing deregulation of such 
service and associated equipment as well as due to the 
availability of various mobile radio communication 
tethods and systems in addition to the traditional 
20 landline telephone systems new in service. 
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One important requirement for all telephone 
configurations, landline or mobile as veil as pay or 
otherwise, is the ability to determine if a placed call 
has been answered, hereinafter referred to as answer 

25 supervision. This requirement is essential in order to 
determine when to charge the patron for a placed 
telephone call. In fact, due to the past failure to 
properly provide effective answer supervision, recent 
legislation passed by the U.S. Congress has codified the 

30 requirements for answer supervision in the United States. 

Typically, the Central Office of the local telephone 
company detects when the called party lifts the hand-set 
creating an off-hook condition which completes an 
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electric loop from tho Central Office. Tho telephone, 
company ctartft billing tho call froa tho moment it 
detects the loop completion. This answer eup«rviolon 
information ia paused on to intcr-oxchange carrioro, 

•j i.e., ATfcT, MCI , under what is called in the United 

States as Feature Croup D interconnection. Other methods 
used for detecting when a call ".ias been answered include: 
1} voice detection, 2) ring cadence interruption 
detection plus busy cadence acknowledge, and 3) timing 

10 after last digit dialed. 

Normally, the conventional landline pay telephone is 
provided with no answer supervision capability and iz 
dependent on the Central .fice equipment (compatible 
with the national format only) to detect a completed 
15 call. In this regard, once the Central office detects a 
completed call, it generates standard tones or signals 
(momentary reversal of polarity or signal tones, such as 
at 12,000 Hz) which are detected by the pay telephone to 
indicate the completion of a call. In the case of 
20 telephone companies following the North America 

standards, the pay telephone is connected to special 
lines at the Central office vhich have the necessary 
equipment to provide the answer supervision signalling to 
the pay telephone. In the case of telephone companies 
25 following the international uCITT/CEPT standards, the 

Central office either follows a similar reverse polarity 
method of answer supervision signalling or sends the 
tones to signal that the called party has answered, 
together with the appropriate rate information. Further, 
30 special circuits are generally provided at the Central 
Office that briefly reverse polarity of the line so that 
the pay telephone can collect deposited money once the 
Central Office detects the completed call. 
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In the Cfltio of cufltomor owned pay phonos (COCOT) or 
in tho caoo of PBX, key cystoma, or oven in tho oarly 
days of MCI and US Sprint, tho Central Office doeo not 
send any signal to tho calling party indicating when the 
5 call has boon answered. Therefore, the above-noted 

methods of anawor supervision have been used with various 
algorithms to try and improve their inherent 
shortcomings. False answer detection or no detection 
when a call is really answered, resulting in erroneous 
1C charges or no charges at all, are the consequences of 
inexact answer supervision. 

U.S. Patent No, 4,916,733 discloses a telephone call 
answer supervision apparatus which employs the ringing 
cadence interruption detection method wherein the answer 
supervision signal received from the Central office is 
employed to detect when the call is answered using the 
U.S. standard tone specs only. This arrangement measures 
the timing cadence of tones received and uses thea as a 
reference for detecting a call. However, if a call is 
made to a country with a different tiaing cadence, this 
arrangement cannot recognize and differentiate the tones 
one from another because no provision is made to identify 
them. 

U.S. Patent Nos. 4,777,647, 4,924,497, 4,926,468 and 
25 4,926,469 disclose pay telephone interface circuits for 
coupling a conventional pay station telephone to a 
telephone switching system. In this particular 
arrangement, the interface provides supervision signal 
detection functions normally provided by the switching 
3 0 system and thus can be connected thereto by a less costly 
business line. 



WO92/I90M 



\*0 92/ivo*6 



rcr/tswtusoi 



2iU>ij'<i 

U.S. Patent Ho. 4,920,562 dinclocco an arrangement 
which con locally guncratn rcccrdn of individual 
telephone calls to facilitate the billing of collect 
callo and callo placed using credit cards and other 
'j billing ecceou formato on a pay telephone atation. The 
station record© the duration of the call ai.d other 
pertinent information in a billing record for later 
retrieval to prepare the billing of the call. However, 
no provision is made JTor displaying the cost of the call 

10 in real tine. Additionally, U.S. Patent No. 4,890,317 
similarly relates to an arrangement for locally 
generating records of individual telephone calls and 
includes an arrangement for determining the validity of 
th* billing account number by attempting to place a 

15 telephone call using the billing account number to a 
controlled telephone number. 



U.S. Patent Nos. 4,658,096, 4,737,975, 4,775,997 and 
4,922,517 all disclose cellular phone interface 
arrangements for providing a connection to adapt a 
20 standard telephone set with a radio transceiver. 
However, such an arrangement would suffer from the 
disadvantages noted above in that dependence on the 
traditional telephone landline systems is required when 
placing a call using such an arrangement. 

25 Also known is a cellular mobile telephone credit 

card system such as disclosed, for example, by U.S. 
Patent No. 4,776,003, in which the cellular pay station, 
from the viewpoint of the serving cellular carrier 
facility, is indistinguishable fto standard cellular 

30 mobile stations. In this arrangement, the activities of 
the credit card station are supported by an 
• administrative processor which is connected to a standard 
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tolophonu lino of tho public switching telephone network. 
Data »«ob»(j«o era exchanged therobotwoon and uood to 
establioh operating opticne, coapilatlon ot record, for 
eoalgnr.ont of billing rcoponoibil lty to transient 
custoitero and control of the otationa tor '..dainistrative 
and connerclal ro.sons. Ao with tho previously diocuoscd 
pay telephone arrangeaents . tho unit operates in 
dependence on the Central Office signaling schoae. 

Becaute of the unique ncture c: ... p« y telephom 
using a cobile telephone installed, for exaeple in a 
vehicle, opecial provieions are required for au.toner.ous 
operation control in the areas of tariffing, call 
generation and accounting, called party detection, i.e., 
answer supervision, as well a E accoasing the cost of the 
15 service to a. user. In view of tne foregoing, it is 
highly desirable to provide aobile pay telephone 
equipnent capable of accepting, on site, different 
tariffing fonrats as veil as having the capability of 
detecting any type of national and international answer 
2 0 supervision confirmation. Because nobile pay telephone 
equipcent operates in the radio environment, and 
therefore is high nobile, it is also desirable that such 
an arrangement operate independently fron the Central 
office signaling scheme by providing a reliable interface 
2 5 with the particular radio receiver and autononously 

generate the necessary supervisory signals required to 
operate with the telephone network. 

Disclosure o f the Tnvention 

One object of the present invention is to provide a 
30 nethod and apparatus for reliable answer supervision 
which is capable of detecting the coapletion of both 
national and international call which enploy different 
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on.»wor confirmation ochcEco. 

Yet another object of the preonnt invention is to 
provido an autonocoun pay tnlephone arrangorent for 
procooeinq a pay telephone call froe, for cxaaplo, a 
mobile telephone without the need for credit cards and in 
manner which climinatoa reliance on the telephone 
cospany'a Central Office for either answer supervision oi 
billing. 

Therefore, according to preferred embodincnts of the 
present invention, these end other objects, Advantages 
and features are achieved by a method for providing call 
ai.svor supervision to determine if a placed call to a 
given telephone number has been answered by a called 
party at the given telephone nuaber, the method 
15 comprising the steps of: transacting a tone of a given 
frequency on a transnit line of a telephone; monitoring a 
receive line of th~ telephone to determine if the tone is 
received back on the receive line; simultaneously 
monitoring the transnit and receive lines to determine 
20 the presence of other audio activity; determining if th« 
other audio activity, present on the receive line, has a 
repetitive cadence; and determining that the placed call 
has been answered if at least one of the following 
conditions occurs: 1) the tone of the given frequency is 
25 received back on the receive line; and 2) audio activity 
having a norrepetitive cadence is detected both on the 
transnit and receive lines of the telephone. 

According to preferred embodiments of the present 
invention there is provided an apparatus for providing 
30 call answer supervision to deteraine if a placed call to 
a given telephone nuaber has been answered by a called 
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party to tho givo:i telcphona nusljor, tho apparatus 
cocprininq: tor.o generating scans for transacting a tone 
or a given frequency or. a transsit line of a telephone; 
tone detection nosns for aonitoring a receive line of tho 
5 telephone and for deternining if tho tone is reccivod 
back cn the receive lir.s; audio activity detection means 
for simultaneously aonitoring the trar.sait and receive 
lines for the presence of other audio activity; cadence 
deternining teana for dctcraining if the other audio 

10 activity, present on the receive line, has a repetitive 
cadence; and answer confirmation aeans for deternining 
that the placed call has been answered if at least one of 
the following c -nditions occurs: 1) the tone of the given 
frequency is ducted as received back on the receive 

15 line by the tone detecting aeans; and 2) audio activity 
having a non-repetitive cadence is detected both on the 
transnit and receive lines of the telephone by the 
cadence deternining aeans. 
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One advantageous feature of preferred eabodisents of 
the present invention is the provision that the answer 
supervision nethod and apparatus eliainate the 
requirement for preidentif ication of a specific country's 
ring back signal, the nethod being applicable to any 
telephone arrangement, i.e., landline telephones 
connected to a standard telephone network as well as a 
radio-linked base communication arrangenents, such as a 
nobile telephone. 

According to further eabodiaents of the present 
invention there is provided an arrangement for providing 
30 an autonomous pay telephone coaprising: a memory for 

storing call rate information for determining a rate to 
be charged per unit of time for a call to a given 
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telophono nusbcr; charging noant, for roceiving th« 
telephone given nunber and for detcrnining tho rate to be 
charge for a call placed to the given nunber froa the 
call rate inforaation ctoiod in the eeciory; and display 
5 r-osns for displaying, in rcal-tise as the call 

progresses, charges for the oil placed to tho given 
telephone nutber upon coaplctien of the placed call to 
the given telephone nuabcr. 

Advantageous features of the autonosous pay 
10 telephone arrangement include the provisions that the 
cumulative charges of each call placed or received are 
continuously displaying, in real-time, so that the user 
is advised of the cost during the telephone call, and 
that a telephone equipped with the autonomous pay 
15 telephone arrangenent is programed, by the owner or 

service provider, for different rates for billing purpose 
as well as to obtain access to charged amount totals for 
accounting purposes. 
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By being able to control the tariffs and charges for 
services provided, the owner or service provider can 
establish the desired mark-up without having to depend on 
others. Further, the ability to obtain charged amount 
totals provides a reliable method for auditing coney 
collections relating to the use of such a telephone 

2 5 arrangement. 

Thus, the autonomous pay telephone arrangeaent of 
the present invention envisions providing accurate pay 
telephone service in locations previously unavailable. 
When the autonomous pay telephone arrangement is applied 

3 0 to a mobile telephone provided in a taxi or other 

for-hire vehicles, such as rental cars, buses and trains, 
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This arringcnent not only allow* 

generated iasediately a- t*„ » ^ . p«"«i. can be 

-«ly * the end of a given work period 

arran^ ° Pmtl ° n ' tt * "«ono»o U . pay t . lephon . 

vehicle so .pipped. " " 

Another a av»„t»g.„„« feature . 

The arrangenent can b 2 provided options fo ~ 
operation with any type o* full „„„, 
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switch (MTX/ Applying the ccrrocpond ing call rato charge. 

Figure l is a call progress detection flow diagram 
illustrating the operation of the answer supervision 
5 method of the present invention; 

Figures are block diagrams illustrating the 

answer supervision hierarchy for integrating the 
sequential audio signal comparison supervision and tone 
answer supervision of the answer supervision method of 
10 the present invention. 

Figures 3A-3E are block diagrams illustrating the 
sequential audio signal comparison supervision of the 
answer supervision method; 

Figure 4 is a block diagram illustrating the tcne 
15 answer supervision of the answer supervision method; and 
Figure 5 is a schematic diagram illustrating one 
embodiment of an apparatus for performing the answer 
supervision method of the present invention; and 

Figure 6 is r schematic diagram illustrating one 
2 0 embodiment of an autonomous pay telephone arrangement of 
the present invention as retrofitted to a mobile 
telephone. 



Best Mode f or Carrying Oat the Invention 

The answer supervision method of the present 
2S invention, which can be universally applied to any 
telephone, mobile, landline or otherwise, for use in 
answer supervirion to detect the completion of local, 
national, and international calls routed through 
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different conmunicat ion media, simultaneously utilizes 
sequential audio signal comparison supervision and tore 
answer supervision to determine vhen a call party has 
answered. This dual answer supervision provides a high 
level of reliability in determining the completion of a 
placed call. 
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The sequential audio signal comparison supervision 
i? employed to verify that the saTae signal, i.e., busy 
signal, ring bach signal, repetitive audio activity or 
the like, is being received in response to e. placed call, 
in which case, an indication is provided that the placed 
call has not been answered. If, during the comparison 
process, the audio signal received shows an irregular 
tiding cadence, as in the case of a voice signal, an 
15 indication is provided that the call has been answered by 
the called party or an automatic network intercept 
message. 



Ihe tone answer supervision, simultaneously 
conducted with the sequential audio signal comparison 

20 supervision, is also employed to detect if the call has 
been answered. A special tone, in the audio range, is 
sent through the transmit li,*e and the receive line is 
monitored to check if the pulse is received. If the tone 
is received back, it triggers th- answer supervision 

25 circuit, indicating that the phene line is closed and the 
call has been answered. 



This tone answer supervision is enployed because the 
telephone circuit, between the Central office and the 
telephone subscriber who is being called, typically 
0 consists of a two wire -.000 which is open when the 
subscriber's telephone is on the hook. When the call 
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party answers the telephone. i. 0 ., tne receivo . 
off the hook, the c.rcuit between the Centre! Office".- 
the subscribers telephone is c=-_ pletcd which not only"" 
• How. for conversation to go trough, bu , alsQ [ 
the return of the tone generated and e= P loy,d bv the ^ 
answer super /is ion. ' 

The conbination of the sequential audio signal 
cc.par.son supervision and the tone answer supervision 
Provides a fai -.- safe vay cf ^ 

condition because calls erroneously placed to the c.n-.- 
office, which result in the receipt of a recorded ^* 

t~::i nt ' d ° ^ trlg9Cr 3 " 1SC — — even 
•ni d ' h 7 eqUentlal audio cosparison supervise 

-ill detect a voice signal because. in aost cases> ^ 

" BO tW ° Vlre Cl ° Sed ^ lln. trunk circa t. 

being employed to connect the recorded announces 

th TsZ'JT Beth0d ° f P """ A »^ion takes 

th s lnto account ds win becoae aore 

followmg detailed description proceeds. 

2° in operation, after a call is generated, the .nsve- 

supervision method will star- to s? nH 

duIs* „ f f 8 P recise audio 

about ! second, and will check to see if the tone is 
r eceived back. The 2 , 100 Hz tone disables the echo 
canceling eguipnent in the telephone network. ..king i^ 

i:; 1 e ci:: e r rrr 31 to - de — — - - 

P closed. It the tone is not received back the 
one w 1 continue to be sent ever 2 seconds or o. ti , 

30 a " \ ! " t6rDinated « — d by the called P rty t 
30 an automatic network i. tercept method. 

If the tone is received back before any audio 
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activity is detected, . flag will be set to indicate 
receipt of the tone, and the tone will not be sent again 
Alternatively, if voice activity is detected by the 
sequential audio signal comparison supervision, the 
method will not send the tone again and a flag will be 
set which indicates that the tone was not received back 
After voice activity is detect,*, the method will check 
to see if the calling party answers to the called party 
If the called party does answer to the calling party the 
method checks to see if the tone was received bac^ 'if 
the tone was received back, a grace period of, for 
example, 6 seconds, will be given before start ir* to 
charge the call to see if there is a disconnect.' If th- 
rone was not received back and the calling party a-.swe-s 
to the called party, a grace period of, for example. io 
seconds, will be given before starting to charge the call 
to prevent false answer supervision. If the tone is 
received back after any audio activity is detected, then 
the system will start to charge the call immediately. 

Referring to Figure 1, a call progress detection 
flow diagram, illustrating the operation of the answer 
supervision method of the present invention, is 
illustrated which sets forth the control levels f c~ the 
sequential signal comparison answer supervision and tone 
answer supervision, m this regard, the method remains 
at control level 1, waiting for the called party to 
answer, if sequential audio activity, such as ring back 
tone or busy signals are received. However, if any other 
condition occurs, such as some combination of no tone 
received back, rone received back before anv audio 
activity, tone received back after any audio activity, no 
audio activity, voice activity, the method proceeds to 
control level 2 as will be more fully described with 
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particular reference to Figures 2A-2C. 

Figures 2A-2C illustrate the answer supervision 
hierarchy provided at control level 2 of the answer 
supervision xaethod of the present invention. Referring 
5 to Figure 2A, at level A of control level 2, if no tone 
is received back and no audio activity is received during 
a predetermined period of tine, for example, 30 seconds, 
the method procaeds to level C and drops the call. 
Additionally, at level A, if no tone is received back and 

10 voice activity is detected, the method proceeds to level 
B and determines if both parties have spoken, i.e., the 
calling party answers to the called party. If this 
action does not occur within a predetermined period of 
time, fcr example, 10 seconds, the nethod proceeds to 

15 level C and drops the call. 

If, however, the calling party answers to the called 
party, the method waits for a predetermined period of 
time, for example, 10 seconds, to see if a disconnect 
occurs within the 10 second period. If disconnect does 
2 0 occur during this waiting period, the method proceeds to 
level C and drops the call. If, however, a disconnect 
does not occur within the predetermined period of time, 
then the method proceeds to level C and starts charging 
the call. 

25 Referring to Figure 2B, at level A of control level 

2, if the tone is received back and no audio activity is 
detected, the method proceed to level B and waits for 
some audio activity to be detected within a predetermined 
period of time, for example, 10 seconds. If no audio 

30 activity is detected, the method proceeds to level B and 
drops the call. 
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If, at level A, a tone is received back before any 
audio activity and audio activity is then detecced from 
the called party, the method proceeds to level B to check 
if the calling party answers to the called party i . 
5 both parties have spoken. If no answer is received ' 
within at predetermined period of time, for exa Bp i e , 10 
seconds, then the method proceeds to level c and drops 
the call, if an answer is detected/ the nethQd vaits 

checks if a disconnect occurs. lf a disconnect does 
-cur, the method proceeds to level C and drops the call 
However, if no disconnect occurs, the method proceeds to 
level C and starts to charge the call. R ef erring to 

15 thnuV C ' at . l6Vel A ' " ^ " *«* ^ter 

the audio activity is detected, then the method proceeds 
to level B and starts to charge the call. 

The sequential audio signal comparison supervision 
of the method of the present invention will now be 
described with particular reference to Ficures 3A - 3E T , 
20 should be noted that the sequential audio's^ 
comparison supervision of the present invention is 
employed to detect t,,e irregular cadence of voice signals 

the following detailed description. 
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eferring to Figure 3A, in step i, a£te r a call has 
been initiated, the method vaits for the f irst aud io 
activity to be received over the telephone line. ln step 
2, upon detection of an audio signal, this, f irst audio 
signal is ignored because the first audio signal received 
oftentimes does not have a complete cadence 



In step 3, the method continues checking the 1 



me to 
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determine when the audio activity has stopped. However 
if the audio activity remains for more than, for exa=ple 
10 seconds, as determined at step 4, the method proceeds' 
directly to step A (see Figures 3D-3E) . However, if the 
audio activity ends before the expiration of the 
predetermined period, the method returns to step 3 and 
because the audio activity has stopped, proceeds to step 
5 to cneck to see if further audio activity is detected 
In step 6, if no activity is detected for more than a 
predetermined period of time, for example, 20 seconds 
the method will proceed directly to step C and drop the 
call (see Figure 3D) . 

If, however, audio activity is detected in step 5 
the method proceeds to step -, and a timer (high timer) 
for activity detection is started, m step 8 , the method 
vaits until the activity finisher, and, if the activity 
remains for more than 10 seconds, as determined in step 
9, the method proceeds directly to step A. However, if 
this is not the case, when the audio activity ends, 'the 
method, in step io, starts the timer for no activity (low 
timer), and in step u, saV es the duration of time of the 
audio activity measured by the high timer (first timer 
measurement) in, for example, a first register or any 
suitable data storage arrangements, for later reference 
and use as will be describe hereinafter. 

In step 12, the method resets the high timer for 
further audio activity duration measurement, m step 13 
the method checks for further audio activity on the line' 
but, if no activity is detected for more than 10 seconds 
as determined in step i 4 , the method jumps directly to 
step B (see Figure 3D) . However, if audi- activity is 
detected, the high timer for audio activity duration 
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measurement is started 



flag 



is 



detected. 



se t to indi 



again in step 15. 



icate that audi 



In step 15 A , 



° ac tivity has been 



10 



15 



In step XS th 
Pres ence of t he ' dete ^ e T a ° u d d COntinUeS *»r the 

•ctivity r eaains r d e a ; d n ° - tiV ^y if the audio 

tor e XaDplc , 10 secen ^ n l^^e* Perio d ef 
3«»P- dir.ct:. y to step A « V * ^ Step 
finishes before the JL " !f d6teCted audi ° activity 
P«iod of ti tte , the IZ/r lT ° f ^ '"^erained 
low tw f is sta rted " Section, 

^-tion of tiae the a :i a ::.. v st : p is - in ». «- 

titter (SeCO " d tiner measure^?^ "" MUr "" * th. high 
—Pie, a second register ^ ' " " Ved in. for 
- reset fcr further ac tlvi" 2 °' the ^ 

in step ai, the B€t hod checks to 
•ctxvity is present on See if "dio 

ctivity is detecte<J ^re ' ' ^ St6p 22 ' " "o 
•f for e, aBple , f ; '"^^ Perio d 

^ to step B. However Lit 6th0d 
^tectea, the hioh ti atr fo ' r ^ '3?™* 
carted again in step 23 «^v lt y detection i s 

continues to check f or ~„ P 24 ' the Be thod 

- ^ step „. if the Z£T^; f aUdi ° ^ivity 
Predetermined period of '« acre than a 

aethod juaps directi ; to e ' st f ; r «W. 10 seconds, 

the pred^I^: 6XPirati ° n ° f 

activity i s started . n the low tiaer £or ^ 

30 dUratio " « the audio activitv J ' t " P the 

(third t ine r -a si :r eme nt ; L Lve Tl" * ^ M * — 
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third register or the like, and in step 27, the high 
timer is reset. In step 28, the third timer measurement 
is compared with the first timer measurement, for 
example, by comparing the contents of the first register 
with the contents of the third register, to check to see 
if it is the same signal, i.e.. the first and third timer 
measurements are equal, and if it is the same signal, the 
method proceeds back to step 21. 



However, if it is not the same signal, the third 
10 timer measurement is compared with the second timer 
measurement in step 29, for example, by comparing the 
contents of the third register with the contents of the 
second register, and if both timer measurements are the 
same, the method proceeds directly back to step 21. If 
15 the timer measurements are different., in step 30, the 
third timer measurement replaces the first timer 
measurement, for example, by replacing the contents of 
the first register with the contents of the third 
register and the method waits for further activity in 
20 step 31. 



25 



30 



If no activity is detected for more than 10 seconds, 
as determined in step 32, the method will proceed 
directly to step B. If audio activity is detected, the 
high timer is activated in step 33 and if the audio 
activity remains for more than, for example, 10 seconds, 
as determined in step 35, the method proceeds directly to 
step A. If the audio activity finishes before expiration 
of this 10 second period, the method proceeds to step 36 
to activate the low timer. In step 37, the activity 
duration measured by the high timer is saved in, for 
example, the third register as the third timer 
measurement, and in step 38, the timer high for audio 
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activity detection is reset. 

in step 39. the timer measurement stored in the 
third register is conned with the timer measurement in 
the first register and if both timer measurements are the 
same the methoo proceeds to step 40. If the first and 
third timer Decrements are not the same, the third 
timer measurement will be compared with second ti-r 
measurement in step 41. if the second and third ~ 
- asurements are the same, the method proceeds to step 
40. in step 40, the method checks for audio activity on 
the line and jumps to step 33 upon detection of such 
audio activity. However, if no audio activity is 
detected for CO re than 10 seconds (step „, . the aethod 
proceeds directly to step B. 

" /r-"^ 41 ' " ^ SeC ° nd tiffler »*««e t ent and the 

third timer measurement are ^ the same, the method 
proceeds to step 4 3 and the third timer measurement 
stored in the third register will be saved 4 3 the second 

20 T."" a " Ur """ n ' St ° red in the S6COnd The 
2 0 me^od wait,, in step 44 for further audio act^ n 
the line and, if no audio activity ^ f J 

to^tep : eC ° ndS ^ StEP ^ ^ <™ ^"ctly 

25 timer'L"" 10 *" Step the 

. arted ^ °* tt ' ^ ^^itj is 

st rted x„ step 46 and in step 47, the method continues 
checking for the detected audio activity. Xn step 48 if 

xo activity is present for more than, for example \ 
seconds, the method proceeds directly to step a. if the 
30 audio activity ends before the expiration o- this 

Predetermined period of time, in step 49 , the lw tiaer 
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for measuring the duration of no activity is started and 
in step 50, the count of the high timer is saved in the 
third register as the third timer measurement. 

Thereafter, in step 51 the high timer is reset. In 
step 52, the contents of the third register, i.e., the 
third timer measurement, i u -onpared with the contents of 
the first register, i.e. the first time measurement and 
if they are the same, the method proceeds to step 53. jr n 
step 53, the method waits for further audio activity and 
if more audio activity is detected, it will proceed to 
step 46. If no audio activity is detected for more tr.:.n, 
for example 10 seconds, as determined in step 54, tn* 
method proceeds directly to step B. 

If, however, the content of the third register, i.-. 
15 the third time measurement, is not the same as the 
content of the first register, i.e, the first timer 
measurement, as determined in step 52, the system 
compares the contents of the second and third register in 
step 55. If both the second and third timer measurements 
are the same, the method proceeds back to step 51, but if 
both timer measurements are different,, the method 
proceeds to step 56. 

In step 56, the method verifies if the called ^arty 
makes a pause of 0.5 seconds, i.e., no audio activity for 
25 the stated time period. If a pause of at least 0.5 * 
seconds is detected, the method proceed to step 57 and 
verifies if the calling party speaks to the called party 
and if not, the method proceed to step 58 to determine if 
the called party has spoken. 



20 



30 m 



step 58, if the called party does not speak, in 
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step 59, the method will verifv if * ^ ^ 

;° 7 ««*- « i« so. <„. , tho ^ 

" and disconnect, th. call. „ ovev . r ,. , '° * te " 

P.nod, th. ».thcd precox bac * tc " 

"lling party sp., ks . "° P 57 " ••• " »•>. 

« . -«oti";„ s ; 

«.«»„.«. th. con. Ir st „ ' , '". t D " e > " *« 
•p..*. to th. „ii M Mrtv *! ' " tha e,1 ""» «»"y 

" «0 to ch.c* tc aei LTt T <=° 

tc Fig^r. " »«"««f r .i„ p« tlcul „ 

proc.."": ::\t r ivM back ,h ° 

■«.. in st.p «„. it the to „. M i- 

,. rx":r.:: .-=£--"?- 

2> no disconnect has occurs +u P 65 ' if 

b occurred, the method starfc 
m step 65. starts to charge 

— . -in, t he ^.nu, ua L ; e r ,n " lon is 
™ o.t.„i„. if voic . , ctlvi h ,, ,r ? ,u,> « rvisi °». tc 
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to indicate that an audio received back status has been 
set. If no voice activity is detected, a 2.1 KHz tone is 
transmitted every 2 seconds in step 2 and the method 
checks if the tone is received back in stop 3. if the 
tone is received back, that indicates that the current 
loop has been closed and the method proceeds to turn off 
the toner generator in seep 4 and set the tone received 
back status in step 5 If audio activity was detected 
before the tone was received back, the presence of the 
audio detected status, i.e., the presence of the flag set 
in step l, is deterained in step 10, and in step li a 
flag is set to indicate that the call has been answered 
and confirmed by tone back detection only. The aethod 
will then jump to step 65 (F5.gure 3E) as indicated by the 
symbol E in step 12 of Figure 4. 



20 



If no tone is received back in step 3, -ha nethod 
proceeds to step 6 ar.d retransmits the tone for one 
second which is turned off at the end of the 1 second 
period in step 7. The method then waits for 2 seconds in 
step 8 before proceeaing back to step 1 to retransmit the 
tone. If activity is detected in step 1, then, in step 
9, a no tone received back flag is set and unless a tone 
is received bach and detected, the method exits tone 
answer supervision. 
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Example 

The following is a first example on how the answer 
supervision would interpret a ring back tone (U.S. 2 sec. 
on, 4 sec. off) followed by a busy tone (.5 sec on/off). 
Although a signalling change occurs during the sequence, 
the answer supervision method is able to adapt and 
provide the proper status. The second example shows how 
a foreign country signalling plan will be interpreted by 
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the answer supervision. The second sequence represents a 
call placed in the country of Malta where the ring back 
tone has a cadence of .225 sec. on, .525 sec. off, .4 
sec. on, and .3 sec off. Aiter ringing a couple of 
times, the call has been answered therefore the answer 
supervision is triggered. 
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First Px^pj? 
ON 2 2 

OFF ± 

5 STEP A 



1 

A A 



2 2 2 
AAA 

5 



3 4 
-RING BACK 



^ ±1 J 

o5 J 

6 7 8 
BUSY 



STEP A- The first signal will always be ignored. 
STEP l- Timer 1=2 sec. 
10 STEP 2- Timer 2-2 sec. 

STEP 3- Timer 3=2 sec; Compare Timer 3 with Timer 1, they 
are the same. 

STEP 4- Tiner 3=2 sec; Coapare Tiaer 3 with Timer 1, tney 

are the same 



15 STEP 5- Timer 3=2 sec; Compare Timer 3 with Timer 1, 
are the same 

STEP 6- Timer 3=.5 sec; Compare Timer 3 with Timer 1, 
they are not the same 



they 



20 



Compare Tiner 3 with Timer 2, they a re not the 
same 



Save Timer 3 in Timer l 



Timer 1=.5 sec 



Timer 2=2 



STEP 7- Timer 3 = .5 sec 



; Compare Timer 3 with Timer l, 
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they are the sane 

•STEP 8- Timer 3=.5 sec; Compa.-e Timer 3 with Timer l,they 
are the same 



The system will continue checking the same sequence and it 
5 will be assumed that the call has not been answered. 

S econd Examp le 

Call to Malta - Ring Back Followed By Voice 
ON ^ ^ -225 ^ .221 jJL2 ±2 

OFF ^25 ^5 ^ ^5 ^3 ^6 .8 



10 



STEP 1 



2 3 4 
RING BACK 



6 7 
VOICE- 



15 



STEP l- Timer 1=.4 sec. 
STEP 2- Timer 2=.225 sec. 

STEP 3- Timer 3=.4 sec; Compare Timer 3 with Timer l, 
they are the same 

20 STEP 4- Timer 3=.225 sec; Compare Timer 3 with Timer 1, 
they are not the same 

Compare Timer 3 with Timer 2, they are the same 

The system will continue checking the same sequence 
assuming that the call has not been answered. When the 
25 called party answers the call, ( 5 ) the following sequence 
will be followed. 

STEP 5- Timer 3=.l sec; Compare Timer 3 with Timer 1, 
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thoy are not the sane. 

Compare Timer 3 with Timer 2, they are not the 
same. 

Timer 3 will be saved in Timer 1. 
5 Timer l=.l src. 
Timer 2=.225 sec. 

STEP 6- Timer 3 = .12 sec, Compare Timer 3 with Timer 1, 
they are not the same. 



Compare Timer 3 with Timer 2, they are not the 



10 same. 



The Timer 3 will be saved in Timer 2. 



Timer 1= . 1 sec. 



Timer 2= . 12 sec. 

STEP 7- Timer 3=.3 sec, Compare Timer 3 witii Timer 1, 
15 they are not the same. 

Compare Timer 3 with Timer 2, they are not the 
same - 

The system detects that the call has been answered. 

Figure 5 illustrates one embodiment of an 
2 0 apparatus for performing the above described answer 

supervision of the method of the present invention. The 
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apparatus, generally indicted at 12, comprises a CPU 14 
vhich is appropriately programed to perforr, the above 
described ncthod steps. Connected to the CPU 14 is a 
tone generator 16, which is activated by the CPU 14 to 
5 generate the 2.100 H 2 tone eaployed by the tone answer 
supervision, the tone generator 16 being connect*! to" a 
transnit line 13 of a telephone (not shown,. A t3n „ 
detector is provided to detect the return of the 
transited tone, the tone detector being connected to 
10 the receive line 22 of the telephone (not shown) as well 
as the CPU 14. 

A transait line audio signal detector 24 is 
provided for deleting audio activity on the transit 
line 18. and a receive line audio signal detector 26 is 
15 provided for detecting audio activity on the receive line 

the CPU I!' ^ 8Udi ° deteCt ° rS " ' 26 bCin * C — ted to 
the CPU 14. Also connected to the CPU 14 are a high 

timer 28 for neasuring the duration of audio activity 

detected on either the transit or receive lines 18 , 22 

^0 as well as a lew titter 30 for Measuring the duration of 
no audio activity on Unes 18, 22. A aeaory storage 
arrangement, generally indicated at 32, is connected to 
the CPU X4 and includes a first register 32 A, er the 
like tor storing a f irst tixer daration neasur 

25 second register 32 B, or the like, for storing a second 
tuner duration seasuresent, and a third register 32 c. or 
the like, for storing a third tiser duration aeasureaent. 

Because it is essential that an autonoaous pav 
telephone arrangement correctly recognize the answering 
30 of a call, the call answer supervision method and 
apparatus described above, vhich can be universally 
applied to any telephone, B obile or otherwise, for use in 
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answer supervision tc detect the completion of local, 
national, end international calls routed through 
different communication media, are envisioned for use 
with the autonomous pay telephone arrangement to be 
described in detail hereinafter with particular reference 
to Figure e. 
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15 



20 



30 



Figure 6 illustrates one embodiment of the 
autonoaous pay telephone arrangement of the present 
invention, generally indicated at 11, as applied to e 
mobile telephone generally indicated at 13. in this 
particular eabodiaent of the present invention, the 
autonomous pay telephone arrangement 11 is adapted to ^ 
retrofitted to any standard mobile telephone arrange-ent 
However, it should be understood that the autonomous pay' 
telephone arrangement of the present invention can be 
easily incorporated into any telephone, mobile or 
otherwise, during its manufacture so as to create a 
dedicated stand alone, pay telephone. Depending on the 
needs of tie owner of such a dedicated stand alone pay 
telephone, programing of call supervision can be 
tailored as needed, such as, for example, to require 
payment in advance of call placement, or afterwards, as 
discussed hereinafter. 

A acbile telephone, as used herein, is defined 
as a compurgation device for reproducing sounds at a 
distance which is capable of being moved, such as, for 
example, a cellular telephone, a radio telephone and 
otner communication devices for communicating with 
telephones connected to landlines and/or other mobile 
telephones, and has a source of power which permits a 
substantially unrestricted transport of the mobile 
telephone, such as, for example, a portable battery or 
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the like. Stationary telephone, as used hereinafter is 
a device for reproducing sounds at a distance 
specifically one which converts sound into electrical 
impulses for transmission over telephone wires, which due 
to its direct connection to the telephone wires, lac* of 
a mobile power source, or for any other reason, is fixed 
at a given station. 

The arrangement 11 includes an appropriately 
programmed CPU control board 9 contained in, for example, 

10 a cabinet xs, the CPU control board 9 being connected to 
- d«Pl.y 17, a transceiver 19 of the mobile phone 13 . a 
hand-set 21 of the mobile telephone 13 as well as to a 
power source (not shown) via a power cable 23. The 
connection of the CPU control board 9 to the mobile 

15 telephone 13 is accomplished via a communication control 
circuit (not shown, comprising dedicated hardware and 
sortware. as is known in t: le art. which permits the 
transmission and receipt of control signals between the 
arrangement 11 and the specific mobile telephone « 

20 using, for example, a parallel cable 5. Preferably, the 
display 17 has , for exaaple< „ L£D * 
counter and driver. wen as a 

The CPU control board 9 is provided with a 
computer access port 25 for connecting the CPU control 
board 9 to a pluggable outboard PC computer which 
Permits, through use of various passwords, programming of 
all programmable parameters such as bill rates and 
tariffs as well as appropriate access to charge and 
accounting information. Alternatively, programming of 
the arrangement n can be performed via the *eyp aa of the 
telephone band-set 2! and the LED display of display 17 
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When the arrangement U is applied to a mobile 
telephone located in a land based vehicle, CUC h as, for 
ex^pxe, a taxi rental car or bus, the power source 

tZTV 1 Standard " VOlt DC batter *' The ^spl»y 17 

ten T : " 8at bUtt ° n " - V611 " ' Set ^ 
29 When the dlap lay 17 is an led display, high 

vxsxbxixty 1B provided for read . ng ^ 
»i9ht. Additionally, the reset button 27. retLs the 
readout of the display 17 to its default display ^ 
OOO.oo when depressed. If the reset button P „ ^° 
pressed, it will continue to add to the cost of th 
prevxous call, allowing for computation of the total 
-ount of successive calls made by a Bingle J?* 1 

The CPU control board 9 is connected to a s*ati c 

::: doa a ~ ess * ^ « u Protec z ;; a atic 
t: p e :::tz 33 to prevent ioss ° f — 

in the event of a power outage. The memory 31 stores 
billing rates for services to be provided such as local 

n ong distance rate charges, incoming and outgL 
precharges, tariffs, mark-ups and the like as well J 
accounting information for services provided. 

A stack of, for example, f our memory location* 
«e provided by the memory 3! for storing accounUng 
in o rmation. These four memory locationl inclu^ , 
total amount accumulated since the last system reset 

Perxod VT- ^ : U ^ CUr " nt P6ri0dS ' 2) 1SSt — * 
Perxod, 3, current period, i.e., this is the current 

Per.od since period reset (sum of all current f ™ 
9iven working shift,, and 4, total for the current r de 

reset, the current ride being defined as the total 
displayed on the display. 
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Thus, the accounting information stored by the 
internal memory 31 includes the total amount of money 
charged by the arrangement 11 since its last internal 
reset, which is done, for example, via the portable 
5 computer connected to port 25 or from the hand-set 21 
using special commands. This allows the owner of the 
autonomous pay telephone arrangement 11 to have an exacr 
total of the mor.ey collected by the driver of, for 
example a taxi or bus, at the end of each shift. 
10 Moreover, the total amount stored in the memory 31 is 
protected from unauthorized resetting by using 
appropriate security passwords. 

The various password levels permit the 
authorized user to have access to read data, change data 
15 or perform options. According to the specific level of 
the password provided, the user will be able to change 
passwords, change tariffs, precharges and charges, assign 
or unassign a particular autonomous pay telephone 
arrangement n to a particular transceiver 19 so that the 
arrangement will work only with its assigned transceiver 
to prevent unauthorized use. reset the system, examine 
money account accumulation, program mark-ups and perfor* 
programmable options as provided. 



20 



25 



30 



Options which can be provided by suitably 
programing the CPU control board 9 include incoming can 
enable which will enable or disenable incoming calls as 
the operator deems necessary. I .his regard, if the 
incoming call feature of the arra. jement 11 has been 
disenabled, the transceiver 19 will be turned off upon 
receipt of an unauthorized incoming call. Further 
options include charge call enable which will enable or 
disenable the money charge for incoming calls if the 
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HZ ! i enable has been activated - In this 

• Push to char,, button ( 29) is provided which ^ 
the ncoalng can charge if operator les 

5 T^T"' CaUS b6f0re deCidin9 '" heth - - »ot t 
s charge his customer. 
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15 
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Additionally, the arrangement u can be 
Programed to allow the operator to input a total of fo 
«-Ple, xo no charge numbers, outgoing only s Uch as T 
example, emergency telephone numbers ol worfc'relatea 

^t.^L.ri-r 1 '' can ™ :r ~ - 

operated J.^X^'^r'' 
i-tification or ^ code. ^T^^ 
o»Hng plan can also be preprogramed! thlt the 

Pop 3S so that the arranges ^ZTLlZ^ ^ 
calculate charges according to the loca! rate t^L 
configuration. Also included in the bilH„» 7 
roaming fee which can be altered to con *' 3 

roaming requirements. *° 
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The CPU control board 9 is also preferable 

Thus, in the preferred embodiment, the 
arrangement 11 is a software control 

' ln local currency, the amount 
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«• »«. r „ Ua vhic , £ « It i. 

This equipnent allows t-h. 
aohile telephones, such as ° f W o S r ^~"«» users of 
telephone,, to aonitor th- ^ t ~^ « 
"ceived. in a real _ t . ae ' o^c.11. Placed or 

' »«t have to wait until the can , ^ " USer d ° es 
Wll cones in a Bonth later °* * ia co »P^ted or until the 
of the call was. latGr t0 flnd o»t how ttU ch the cost 

The arrangement 11 i s 
no driver interference or asaie^ ^ °" 
-*i, the handset i s insta^d ^ ^ ^ °' 8 
-at to allow easy tCcess bv , h " ^ ba<= * of **. front 
—set can ^ * 
•••t. The need satisfied bv L P«senger 
«range B ent n is the ' ™ au tono B ous pay telephone 

passenger ^ £i llTT^ " " U 
wants to call the office or " d 
appointment can use the \utono Pe "° n ^ iS ^ to a " 
-ranges to call ™ tel6Ph ° n < 

car and needs to aake a caU ^' ^ > e "- «ho rents a 
Provided by the rental conpany C - -I- use this unit if so 

t-ephone"; if ^e^ ^ ^ 

-a providing an Indie.tJ^^ call 
immediately Th- ~ • Uch ls ove <J 
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and can be used by anyone that rides a taxi and has the 
required cash on hand so as to eliminate the need for 
credit cards or a particular debit or calling card. 

By being able to control the tariffs, i e 
barges, the taxi owner or pay telephone owner provider 
can establish the dosired B ark-u P without having to 
depend on others. Further, the static = emory 31 provides 
for a method of maintaining accounting information that 
meets t>e p ? ticular needs for auditing taxi ride money 
collected re. .ei to the use of the autonomous pay 
telephone arrangement 12. 



In the case of rental cars, the use of the 
autonomous pay telephone arrangement n permits imnieaiate 
pricing of calls made on a real-time basis. This is 
15 advantageous to the parson renting the car since such 
calls are normally made at a premium and by knowing how 
much he has been charged prior to returning the call 
there win be no disputes relating to the rental bill. 

,n < , „ ^ ° Perati0n ' to 9«n««t. an outgoing call, the 

20 telephone number is dialed from the hand-set 21, and the 
send button 29 is depressed to generate a send signal 
Thereafter, the autonomous pay telephone arrangement ii 
validates the number and assigns the appropriate rate 
charge in accordance with charge data stored in the 

2* memory 31. After confirmation that the call has been 
answered, in accordance with the unique and novel call 
answer supervision method to be described in detail 
hereinafter, the autonomous pay telephone arrangement n 
starts to send the charges to the display 17 until the 

30 called party or the calling party ends the call. The 

number called, the ti =e and date, total charge and other 
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desired parameters are saved in the memory 31 for 
reference in a memory updating process conducted upon 
completion of the outgoing call 



10 



15 



20 



25 



30 



When the autonomous pay telephone arrangement 11 
a^tects an incoming call, the CPU control board I refer 

^llowed. tf inconing calls are ^ ancved( t ^ 

autonomous Pay telephone arrangement 11 turns off the 
-ransce.ver i 9 . However, it incoaing callc ar „ 
Permxtted, the arrangement n waits until the call is 
answered and thereafter, i==e di ately starts to char 

r 1 anSWeri " g ° r a ^-natively, when a push to 

till " " dePreSSCd ' S ° that «»• <P<™*°r of 

tha autonomous pay telephone arrangement can determine « f 
cha r5as for the cull should be accessed. As with 

2 TZITl upon COBpletion of each of the 

callc, total charges for each of the incoming calls ar ! 

lso saved for further reference during a memory u^d t ng 
P-cess conducted upon completion of the incoming call 

The autonomous pay telerjhrno *^ 

. , * 1 *-exepncne arrangement can k« 

provided options for operation with any type of uU 

uplex convention and trunfced radios, £ ^ 
telephone transceivers including cellular transceivers 
compat.ble with the cellular format such as: £ 
> 0 «r soo, T ,cs, CTACS as well as with o P Z I'™ 
xnterpreting the tariffing signals, in the case of some 
KMT ystems and in E - TACS systems, normally sent by the 

r 1 :: 1 ;:™ switch (mtx) appiyin * ^ 

call ra.e chari}e . In this regard> ^ ^ ^ 
Protocol does not contemplate any signalling from the 

: : !i"i n : iar telephonc for either ™ir 

ta.i.fing pv:r p 0ses . Due to th . Sj answer 
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supervision method of the pre,ent invention is prefe rre d 

of NMT protocol, it contemplates in its soecif ication th. 
Possibility or incorporating a *novn answer sup^v 0 
5 nd tarring scheme called Q1( Q1 which ^^Jrls 
reguency Shi lt Key (FFSK) . However, in most o nl es 
thx. feature is not activated amJ ^ »*"••• 

the same as the AMPS as discussed above. tL TACS 

10 :™: t not eopioy — * — -e 

s , Sy5 eES 6Dpl °y an -« supervision and tariffing 
-9nalxng to the mobile unit as a standard feature 

™; ^ ~ ™ 

: i T l and /0 r ^^^,^^.1^ 

th» 4-,^; . nlA an « either commence 

the tariffing based on a preset tariff table h, , 

- "* : r r y the ««• th- 

enar,. d lsplav (if tarllf si9Mls m Mnt) _ 

of th ° bVi ° U * ly - """"cus »*iri«tlon. ana variation, 
withL ^ " th «" f °" <» >» »»».r.tood that 

above. " Specitlcall y describe 
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line; eceived back on the receive 



««i»lty; „ d ""'""n* th. p teaa „ c . M othet ^ 

*J audio activit-v k * , . 

ve lines 

^- An apparatus for providi™ 
supervision to deterge if a Lu !/ T 
telephone number has b- M t0 3 given 

has been answered by a called party at 
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the given telephone number, the apparatus comprising: 



tone generating means for transmitting a tone of 



a given frequency on a transmit line of a telephone; 

tone detection means for nonitoring a receive 
5 line of the telephone and for determining if the tone is 
received back on the receive line; 

audio activity detection means for 
simultaneously monitoring the transmit and receive lines 
for the presence of ot**er audio activity; and 

10 answer confirmation means for determining that 

the placed call has been answered if at least one of the 
following conditionr occurs: 

1) the tone of the given frequency is detected 
as received back on the receive line by the tone 

15 detecting means; and 

2) audio activity having a non-repetitive 
cadence is detected on both the transmit and receive 
lines of the telephone by the cadence determining means. 



including at least outgoing call rate information for 
setting a rate to be charged, per unit of time, for an 
outgoing call to a given telephone number; 



4 . 



An arrangement for providing an autonomous 



20 pay telephone comprising: 



a memory for storing charge information 
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charging determining means for receiving the 
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the given telephone number, the apparatus 



comer isir.g : 



tone generating means for transmitting a tone cf 
a given frequency on a transmit line of a telephone; 

tone detection means for monitoring a receive 
5 line of the telephone and for determining if the trne 

is received back on the receive line; 

audio activity detection means for 
simultaneously monitoring the transmit and receive 
lines for the presence of ether audio activity; and 

10 answer confirmation means for determining that 

the placed call has been answered if at least one of 
the following conditions occurs: 

1) the tone of the given frequency is detected 
as received back on the receive line by the tone 

15 detecting means; and 

2) audio activity having a non-repetitive 
cadence is detected on both the transmit and receive 
lines of the telephone by the cadence determining 
means. 



4. An arrangement adapted to be connected to a 
mobile full duplex radio including handset means for 
placing and receiving a telephone call and 
transceiver means coupled to said handset means via a 
communication line for processing calls placed and 
received by said handset means, for providing a 
mobile autonomous pay telephone, comprising: 

a memory for storing charge information 
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including it least outgoing call rate information rcr 
setting a rate to be charged, per unit of t ir.e , 
an outgoing call to a given telephone number: 

charging determining aear.s adapted to be coupled 
to said communication line for receiving the 
telephone given nuaber and for determining 1' charge 
:cr the call fcased on at least the rate to be charged 
for the outgoing call placed to thy given nurXer from 
at least the outgoing call rate information stored in 
the memory; 

metering means for accessing, in real-tirr.e, 2s a 
call progresses, the charge for the call as 
determined by the charge determining means utilizing 
at least the outgoing call rate information; and 

display means for displaying, in real-time as 
the call progresses, charges accessed by the metering 
means for the call placed to the given telephone 
number. 

5. An arrangement according to Claim 4, further 
comprising a call ansver supervision aeans fcr 
determining when a call has been answered by a called 
party. 

6. An arrangement ?cccrding to Claim 5, wherein 
the metering means includes means fcr accessing the 
charges for the call only if the call ansver 
supervision means determines that, the call has been 
answered by the called party- 



7. An arrangement according to clain 5, wherein 
the call answer supervision means comprises: 
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tone generating -cans Tor transmitting -a tone of 
a given frequency on a transmit lire of a telephone; 

tone detection r-eans for monitoring a receive 
line of the telephone and for determining it the tor.e 
is received bacV. on the receive line; 

audio activity detection means for 
simultaneously monitoring the transmit and receive 
lines for the presence of other audio activity; 

cadence determining means for determining if the 
other audio activity, present on at least one of the 
transmit anc receive lines, has a repetitive cadence; 
and 



answer confirmation means for determining that 
the placed call has been answered if at l-»ast one of 
the following conditions occurs: 

1) the tcr.e of the given frequency is detected 
as received bacK on the receive line by the tone 
detecting means; and 



2) audio activity having a non-repetitive 
cadence is detected both on the transmit and receive 
lines of the telephone by the cadence determining 
means . 

3. An arrangement according to Claim 7, wherein 
the cadence determining means comprises detection 
means for detecting a repetitive cadence on the 
receive line to indicate that the call is being 
processed and for detecting a nonrepet.itive cadence 
in both the transmit and receive lines to confirm 
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that the call has been answered. 

9. An arrangement according to Claim 4, furthe- 
ccaprisir.g accounting neans for stori.-.g, in the ' 
aenory, accounting information including at least a 
total charge accessed by the metering aeans for each 
coapleted telephone call. 

10. An arrangement according to Claia 9, 
further comprising an output port aear.s for 
outputtir.g the accounting information, from the 
neaory, including the total charge 

accessed by the metering neans for each completed 
telephone call. 

11. An arrangement according to Claia 10, 
wherein the accounting aeans includes aeans for 
storing the total charges assessed by the metering 
means for each coapleted telephone call for a given 
period of tine. 



12. An arrangement according to Clain 4, 
further comprising input port aeans for inputting to 
the memory, the charge information for storage in the 



aeaory . 



13. An arrangement according to Claia 4, 
further comprising interface aeans for interfacing 
the arrangeaent with a aobile telephone. 

14. An arrangement according to Claim 4, 
wherein the charge information stored in the memory 
further includes at least an incoming call rate for 
setting charges to be accessed for incoming calls 
received and wherein the charging determining further 

SUBSTITUTE SHEET 

IPEA/US ^Ul^lf 



10 



i<» .teed rU/nu o - • < W 
* PCT/U8 92/02802 

-42- 210S5S1 

includes nea.-.s for determining the rate to be charge 
for a received incoming call from the incca.r.g call 
rate information stored in the aeicory. 

15. An arrangement according to Claia i;, 
wherein the charge information stored in t*e"-e-ory 
further includes tariff information for tariffs to be 
charged for at least one of outgoing and ir.ccmi-g 
telephone calls and mark-up information for accessirg 
a mark-up for the outgoing and incoming call rate and 
wherein the charge determining means further 
determines the charge for a ccapleted telephone call 
based on the tariff information and the nark-up 
inf creation. 



25 



16. An arrangement according to Claia 4, 
wherein the display means is an light emitting diode 
display. 

17. An arrangement according to Claia 4. 
further including a reset means for resetting' the 
display means. 

18. An arrangement according to Claia 4. 
wherein the memory means is a random access memory. 

13. An arrangement according to Claia 17, 
further comprising a back-up battery for aaintain the 
charge information and accounting information in the 
memory in the event of a power outage. 

20. An arrangeaent according to Claia 4, 
further comprising means for supplying power to the 
arrangement frca a 12 volt battery. 
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21. A mobile autonomous pay telephone set 
including: 

mobile fun duplex radio =.,„, for communicating 
'" Uh 3 diStant P art V a radio waves, comprising, 

handset means for placing and receiving a 
telephone call, and 



transceiver neans coupled to said handset aeais 
via a communication line for processing calls placed 
and received by said handset means; 

a memory for storing charge information 
including at least outgoing call rate information 'or 
setting a rate to be chsrged, per unit of ti ae , fcr 
an outgoing call to a given telephone number; 

charging determining means coupled to said 
communication line for receiving the telephone given 
number and for determining a charge for the call 
based on at least the rate to be charged for the 
outgoing call placed to the given number from at 
least the outgoing call rate information stored in 
the memory; 



metering means for accessing, in real-time, as a 
call progresses, the charge for the call as 
determined by the charge determining means utilizing 
at least the outgoing call rate information; and 

display means for displaying, in real-time as 
the call progresses, charges accessed by the metering 
means for the call placed to the given telephone 

number. 
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